Abstract: Many older adult immigrants in the US, including Hmong older adults, have limited English proficiency (LEP), and cannot read or have difficulty reading even in their first language (non-literate [NL]). Little has been done to identify feasible data collection approaches to enable inclusion of LEP or NL populations in research, limiting knowledge about their health. This study's purpose was to test the feasibility of culturally and linguistically adapted audio computer-assisted selfinterviewing (ACASI) with color-labeled response categories and helper assistance (ACASI-H) for collection of health data with Hmong older adults. Thirty dyads (older adult and a helper) completed an ACASI-H survey with 13 health questions and a face-to-face debriefing interview. ACASI-H survey completion was videorecorded and reviewed with participants. Video review and debriefing interviews were audio-recorded and transcribed. Directed and conventional content analyses were used to analyze the interviews. All respondents reported that ACASI-H survey questions were consistent with their health experience. They lacked computer experience and found ACASI-H's interface user-friendly. All used the pre-recorded Hmong oral translation except for one, whose helper provided translation. Some Hmong older adults struggled with the color labeling at first, but helpers guided them to use the colors correctly. All dyads liked the color-labeled response categories and confirmed that a helper was necessary during the survey process. Findings support use of oral survey question administration with a technologically competent helper and color-labeled response categories when engaging LEP older adults in health-related data collection. ß
More than 4 million foreign-born older adults live in the US (Population Reference Bureau [PRB] , 2013), increasing from 2.7 million in 1990 to 4.6 million in 2010, and the number continues to grow (PRB, 2013) . The majority are from Latin America (38%) and Asia (29%; PRB, 2013) and most have limited English proficiency (LEP; PRB, 2013), defined as an inability to speak or read English well (Whatley & Batalova, 2013) . Despite rapid growth in the number of foreign-born older adults, little is known about their health status or service use, which is due at least in part to data collection difficulties (Frayne, Burns, Hardt, Rosen, & Moskowitz, 1996; Gayet-Ageron, Agoritsas, Schiesari, Kolly, & Perneger, 2011) . As it is a national and international goal to reduce social and ethnic health inequalities (Center for Disease Control and Prevention [CDC], 2013; World Health Organization [WHO] , 2009), there is a need for reliable data to monitor the health status and behavior of LEP ethnic minorities. Little is known about data collection methods that could maximize response rates and data quality in this population. Securing participation and obtaining reliable information from these groups requires culturally appropriate data collection tools and techniques.
LEP minority groups are poorly represented in research (Frayne, Burns, Hardt, Rosen, & Moskowitz, 1996; Gayet-Ageron et al., 2011) , as "English proficiency" is a common inclusion criterion (Frayne et al., 1996) . Link, Mokdad, Stackhouse, and Flowers (2006) assessed the effects of race, ethnicity, and linguistic isolation on the rate of participation in the Behavioral Risk Factor Surveillance System, a federal government survey that collects state data about US residents regarding health-related risk behaviors, chronic health conditions, and the use of preventive services. They reported that poor English proficiency was associated with the lowest rates of participation (Link et al., 2006) . Gayet-Ageron et al. (2011) found limited language proficiency to be one of the top five barriers to participation in mail surveys.
LEP older adults are from collectivist cultures, where family members are highly interdependent and where the group is the unit of survival (Chen & West, 2008) . LEP older adults often live in multigenerational households (Gurak & Kritz, 2010) and rely on their adult children to communicate with people outside their community or to make decisions (Casado & Leung, 2002; Wilmoth, 2001 ). However, younger family members who appear to be fluent in both their native language and in English may actually have limited literacy (e.g., cannot read or write, miss nuances) in their native language (United States Census Bureau, 2015) , thus possibly affecting the accuracy of translations. We were unable to find any research examining data collection methods for LEP older adults that adapted the data collection process to accommodate these language limitations or that encouraged the active participation of older adults. Therefore, it is critical for researchers to develop a data collection tool that acknowledges and accommodates differences in language proficiency between younger family helpers and older adults and that supports the active participation of the older adults.
Rarely acknowledged is the further complication of collecting data from people generally unfamiliar with written language. Currently, 757 million people worldwide aged 15 and older are illiterate (United Nations Educational, Scientific and Cultural Organization [UNESCO], 2016). Many of those who are illiterate are older and come from oral cultures (UNESCO, 2016) , and it is important to develop data collection strategies that do not exclude them. Researchers have not examined how to promote research participation in non-literate (NL) or oral cultures, such as the Hmong culture (Thao, 2006) . The written Hmong language was created in 1952 and is unfamiliar to most older Hmong (Duffy, 2007) . In the US, 90% of older Hmong adults have LEP (National Asian Pacific Center on Aging, 2014) and are NL (Duffy, 2007) . Consequently, even Hmong language written materials are indecipherable for older Hmong adults. In both research and practice settings, these individuals rely on translators who are often family members (Ryan, 2013; Yeo & Gallager-Thompson, 2013) . By contrast, younger Hmong tend to be proficient in English and comfortable with technology (Centers for Disease Control and Prevention, 2008) .
The Hmong live in small, tight communities where everyone can trace their family lines. There is a strong sense of family bonding. Both immediate and extended family members are very involved in each other's lives, and everyone is involved in each other's care. Therefore, to improve participation and elicit responses from LEP Hmong and other LEP older adults, researchers must develop effective data collection modes and tools to effectively communicate with LEP participants and accommodate the different language proficiency levels of older Hmong and younger family members who are likely to be helping them.
One data collection mode, audio computer-assisted self-interviewing (ACASI), has been increasingly used for research with low-literacy populations (Estes et al., 2010; Minnis et al., 2007; Reichmann et al., 2010) . This oral delivery mode of data collection allows self-administration with low-literacy populations. ACASI can be delivered in multiple languages or dialects and improves the quality of behavioral health data gathering, reduces interviewer bias, standardizes question administration, and eliminates skip pattern errors (Jarlais et al., 1999) . Different types of ACASI have been used in research, including telephone ACASI (Cooley et al., 2001; Villarroel et al., 2006) and color-coded ACASI (Bhatnagar, Brown, Saravanamurthy, Kumar, & Detels, 2013; Kauffman & Kauffman, 2011) , but these modes of ACASI were developed for low-literate individuals and not for LEP or NL respondents.
To address the identified gaps in culturally appropriate data collection methods for LEP and NL older adults, we developed a data collection tool that could promote survey participation for this group. We examined the feasibility and usability of ACASI-H, including pre-recorded oral translation, color-labeled response categories, and a helper. The data collection tool can accommodate people who live in multigenerational households and receive assistance from younger family members whose language proficiency may differ from that of the older people. Therefore, the purpose of this study was to test the feasibility of a culturally and linguistically adapted ACASI with Hmong older adults in a natural setting.
Adapting ACASI for a Limited-Literacy Collectivist Culture
In addressing literacy barriers, Kauffman and Kauffman (2011) developed and used a color-coded ACASI (C-ACASI) component, where participants successfully responded using a separate customized data entry device with seven color-coded keypads. While this color-coded ACASI method was effective, it may not be practical for people without access to a separate customized data entry keypad with color-coded keys, which is not a part of computers in home settings. In addition, we found no studies on the effect of color-coded response categories in survey research.
Our adaptation of the data collection mode, the audio computer-assisted self-interviewing with color-labeled response categories and helper assistance (ACASI-H), was designed to collect health data from people who cannot read in either English or in their native language, including people from oral cultures.
Two adaptations were made to the original ACASI system, as shown in Table 1 . First, a helper who routinely assists the older adult with English documents was formally included. The inclusion of a helper was selected as a strategy compatible with the Hmong's collectivist culture (Centers for Disease Control and Prevention, 2008) . Different from individualistic cultures, older adults from collectivist cultures often confer with family as opposed to strangers before answering questions (Chen, Lee, & Stevenson, 1995) . Second, to facilitate communication, there was a simultaneous spoken presentation (prerecoded oral translation) in the Hmong language, written text in English, and color coding corresponding to response items. The system allowed all participants to use their communication mode of choice (spoken Hmong with corresponding color coding, written English and response options, or spoken Hmong combined with written English response items). Thus, ACASI-H was designed to accommodate any combination of language proficiency.
As seen in Figure 1 , written response categories were labeled with colors in a bar above the written English text response options on the screen. For example, the prerecorded oral translation says, "In general, would you say your health is: excellent (mark yellow), very good (mark green), good (mark blue), fair (mark red), or poor (mark black)." The corresponding English text allows helpers to assist the Hmong older adults in selecting appropriate responses and to confirm their responses, regardless of response option used. In this paper we report on the feasibility and usability of ACASI-H, including the prerecorded oral translation color-labeled response categories, and the effectiveness of having a helper with differing language proficiency.
Methods Design
We used a cross-sectional design to test the feasibility of ACASI-H in a natural setting. A convenience sample of 30 Hmong dyads (older adult and a helper) was recruited from two community centers in a Midwestern state. This study was approved by the Minimal Risk Health Sciences Institutional Review Board of the University of Wisconsin.
Sample
The target population included Hmong older adults and helpers. Eligibility criteria were being 50 or older, selfidentifying as Hmong, and the availability of a usual helper. Inclusion criteria for the helpers were age 18 years or older, self-identifying as able to read and understand English, being identified by the older participant as routinely helping them with English documents, and being comfortable with using the Internet. Both members of the dyad must agree to the ACASI-H interview and a face-to-face debriefing.
Recruitment. Participants were recruited during senior program sessions at two predominantly Hmong community centers in Wisconsin and by word of mouth. The researchers attended scheduled senior program sessions and provided oral descriptions of the study's purpose and procedures. This type of community-based approach is consistent with Hmong culture, as Hmong prefer to discuss and learn from each other in groups (Lor & Bowers, 2014) . Word of mouth also was used, encouraging participating Hmong older adults to recruit other participants. Interested Hmong community members provided names and phone numbers to the researcher. In follow-up telephone calls, potential participants were asked: "Is there someone you generally go to for help in completing forms who is able to read in English?" Those who answered "yes" were invited to participate. Those who answered "no" were excluded.
Participants. Thirty dyads (30 Hmong older adults;
30 helpers) participated in the study. Twenty of the 30 (67%) completed the survey in their homes and 10 (33%) at a community center. The majority of Hmong older adult participants were female, married, with no formal education in the US, and had lived in the US for an average of 23 years ( Table 2 ). The majority of Hmong older adults did not read Hmong well or at all, and did not write Hmong well or at all. The helpers were mostly female with a mean age of 29.3 (range 18-54), with most having between 1 and 3 years of college education (Table 3 ) and had lived a mean of 19.14 years in the US.
Data Collection
After follow-up telephone calls, the researcher scheduled appointments to conduct the interview. Participants chose the location-either the community center or their home. The researcher first provided general instructions, answered questions, and obtained audiotaped oral consent in participants' preferred language (Hmong or English). The oral consent included permission for videotaping and interviewing. Next, the researcher provided the link to the webpage of the survey and demonstrated the use of the screen display, accessibility features, and navigation options. The survey data were collected on a laptop brought to the data collection site by the researcher. Before the dyads began, a small digital camcorder was placed at the center of the laptop in front of the dyads to capture facial expressions and interactions during completion of the ACASI-H survey. The entire process was recorded using the digital camcorder. The purpose of the video recordings was to explore communication between the dyads and observe how the technology was used.
Setting. The ACASI-H survey was completed in as natural a setting as possible. Therefore, the Hmong older adults and helpers were instructed to complete the ACASI-H survey the way they would have at home and without a researcher present. The dyads were instructed to proceed in whatever way they chose, answer only questions they would answer in a natural setting, and skip any questions they preferred not to answer. A speakerphone instead of headphones was used to deliver the prerecorded oral Hmong translation, allowing the researcher to capture on video whether and how often the dyad used the pre-recorded translation. For example, excellent is link with yellow; very good is link with green; good is link with blue; fair is linked with red; and poor is linked with black. When the dyad plays the oral translation, it reads in Hmong: "In general would you say your health is excellent mark yellow, very good mark green, good mark blue, fair mark red, or poor mark black."
Content of ACASI-H survey. Twenty-six items
were included in the ACASI-H: 12 items were the Acute Short Form Health Survey (SF-12; Ware, Kosinski, & Keller, 1996) , one sensitive question "Do you have a problem with urinary urgency? Yes or No?", eight demographic questions, and five questions on use of technology. SF-12 was selected because it is generic and has been validated with other cultural groups with internal consistency reliability estimates of 0.65-0.93 (Han, Lee, Iwaya, Kataoka, & Kohzuki, 2004; Lam, Gandek, Ren, & Chan, 1998; Lewin-Epstein, Sagiv-Schifter, Shabtai, & Shmueli, 1998) .
The question known to contain what an older Hmong would consider sensitive (Lor, Khang, Xiong, Moua, & Lauver, 2013) was added to observe whether the sensitivity of the question might influence the response process, specifically how the older person interacted with the helper. Demographic questions for the Hmong older adults included age, gender, educational level, income, health insurance, level of literacy in both English and Hmong, and length of residence in the US. Six demographic questions were also asked of the helpers, including age, gender, relationship to the Hmong older adult, level of literacy in both English and Hmong, and length of residence in the US.
Design of ACASI-H Survey. The 26-item survey, including response categories and instructions, was first translated into Hmong, colors were added to the response categories, and a bilingual and bicultural female Hmong researcher pre-recorded an oral Hmong version of each question and response option. The survey was programmed using Qualtrics.
Translation. A team approach rather than the more commonly used back-translation was used for survey translation. A team of translators and translation reviewers made decisions by consensus about the translation quality, with continual modifications (Mohler, Dorer, Jong, & Hu, 2016) . Our team included three bilingual Hmong health researchers (nurse, public health professional, and a professional interpreter). This approach is recommended by cross-cultural survey researchers over back-translation because it has provides a rich array of options for translation and a balanced critique of translation versions (Guillemin, Bombardier, & Beaton, 1993; Harkness, Pennell, & Schoua-Glusberg, 2004; Mohler et al., 2016) .
Colored band development. When the translation of questions was deemed understandable and of high quality, a color-labeled band was placed above the text response items. Response categories (e.g., yes/no) were each linked to a unique color and read in Hmong to the participants to accommodate their inability to read either Hmong or English. In addition, colors were designed to enable communication between the helper and the older person. The computer screen displayed the question and color-labeled response band options above the English written response category texts. As the audio-recording of each question was played, it was accompanied by a presentation of the response categories in two forms: (a) English text and (b) a colored band above the English text. The recording included instructions for selecting the color corresponding to each response category. This combination of screen display and audio instruction allowed older Hmong participants to select a response by color, while the helper could view the response in English written text to confirm that the older adult's intention had been achieved. This feature accommodated common differences in fluency levels between the older adult and the helper.
After the survey was programmed in Qualtrics, the researchers asked eight participants to provide feedback Our inclusion criteria required Hmong older adults to be 50 and above. However, age was complicated for the Hmong older adults. From our video and interview data, we learned that when we recruited them, they reported their age as documented for government purposes, but when they participated in the survey, some reported their cultural age, which was marked by events. For example, there was a participant, who told us that "on paper" she is 52, but her actual age, she believes, is 47.
on comprehension, clarity of translation, and the colorlabeled response categories. Some colors elicited emotional responses from the Hmong older adult participants. Lighter colors were perceived as positive and darker colors as negative. The response items were changed to be consistent with the feedback. Lighter, brighter colors (yellow, blue, green, pink) were used for positive response categories, and darker colors (black and red) were used for negative response categories (see Fig. 1 ).
Semi-structured debriefing interviews.
Immediately following completion of the online ACASI-H survey, the researcher conducted a face-to-face debriefing interview with the dyads to explore their experiences with ACASI-H, specifically in terms of feasibility (Table 4 ). The older adults and the helpers took turns providing responses. The use of the planned questions was responsive to what the participants shared, to prevent repetition and enhance rapport. For example, when we asked a participant, "What was it like for you?" and the participant responded with "I could not use the computer, but I like the questions asked," we would not ask the question "Can you use a computer?" Instead, we followed up with, "Tell me more about your experience with technology." Following the debriefing interview, the researcher and the dyad watched the video of the dyad completing the ACASI-H survey and discussed the interactions between the Hmong older adult and the helper. For example, the dyad was asked, "How did you decide who would complete the form?" followed by probes based on the video content. Four dyads opted not to review the videos with the researchers, and 26 dyads reviewed the videos.
All interviews and video reviews were audiorecorded. At the end of the interviews, the Hmong older adults and helpers each were given $20 and were offered a copy of the video. The 26 dyads who reviewed their videos accepted the offer to keep a video copy.
Data Analysis
Descriptive statistical analyses were performed using NCSS 9.0. Video data were used to complement participants' responses during the debriefing interviews. A team approach was used to analyze recorded interview data, which was transcribed in Hmong and then translated into English. Translations were based on meanings rather than literal translations (Harkness, Pennell, & Schoua-Glusberg, 2004) . The team consisted of a translator (undergraduate honors student) and two reviewers (a Hmong nurse researcher and a professional Hmong translator), ensuring that spoken terms and expressions were both technically correct and consistently translated by the majority of the group.
The researchers read each transcript word by word and took notes to capture key concepts before meeting to compare their codes. Conventional and directed content analyses were used to analyze interview transcripts and videos (Hsieh & Shannon, 2005) . Conventional content analysis (open-ended, non-directed coding) was used to analyze the responses related to participants' overall experience. For example, participants were initially asked a broad, non-directive question, "Tell me what it was like for you," to obtain a sense of the whole. The open-ended question yielded very little specific responses other than general acceptability of their experience. Nor did the respondents provide additional information in response to the specific questions. For instance, a participant commented that "the questions correspond to my health." This response was coded as "survey content was consistent with health." After we coded all responses to the openended question, we sorted the codes into categories based on the relationships and linkages among the codes, using an iterative process. The subcategories were then organized into a "General Experience" content area.
Next, directed content analysis (Hsieh & Shannon, 2005; Graneheim & Lundman, 2004 ) was used to categorize responses to the more specific interview questions using predetermined categories based on the research purpose. For example, participants were asked about (a) the usability of technology; (b) the usability of the pre-recorded oral translation; (c) the usability of response categories labeled with color; and (d) the inclusion of helpers. Participants' responses aligned well with questions. However, very little detail was offered. For example, relating to the implementation of technology, we asked participants, "Did you have any technical difficulty taking the survey (e.g., browser problem, audio problem)? Tell me about the challenges." The responses to this were coded under the "usability of technology" category. For example, one participant responded, "Your recording, when we press play, it goes for two seconds and it stops. And then it kind of stops 
Results
There were no missing data for the 12-item survey and sensitive question, but data were missing from the older adults' demographic items: age (13%; n ¼ 4), marital status (3%; n ¼ 1), income (40%; n ¼ 12), years of education in the US (7%; n ¼ 2), and number of years lived in the US (7%; n ¼ 6). Survey completion time ranged from 11 to 50 minutes, with a mean of 20 minutes. The face-to-face debriefing interviews covered five major content areas concerning the ACASI-H experience. They were as follows: (a) general experience with ACASI-H; (b) acceptability of ACASI-H health survey questions; (c) usability of technology; (d) usability of prerecorded oral translation; (e) usability of color-labeled response categories; and (f) inclusion of helpers.
General Experience With ACASI-H
All participants reported a positive experience with the ACASI-H survey. They found the process of survey taking to be "easy," stating that they would not change anything about it. All Hmong older adult participants reported they would take the ACASI-H survey again if it were given to them in the future.
Acceptability of ACASI-H Health Survey Questions
All older Hmong participants described the survey questions as consistent with their health experience and described the survey questions as easy to answer. One Hmong older adult stated that, "The questions were good. For us elders, it's correct about what the questions asked." All participants described the length of the ACASI-H survey as "just right." One participant stated, "This [survey] is perfect. This is doable and usable. It is not too long or too short." No Hmong older adults reported the survey questions to be sensitive or embarrassing. One said, "There is nothing that is embarrassing."
Despite this expressed ease and acceptability, many Hmong older adults described being unfamiliar with surveys and having difficulty choosing a response from the response categories offered. One Hmong older adult stated, "Since this is my first time, I didn't really know how to answer." All helpers agreed that their older adults were unable to use the technology and agreed that their presence was required to complete the survey. One helper said, "I prefer to be here to help my mother because she doesn't know how to use technology." All helpers described the technological components of the ACASI-H survey (e.g., going to the next question) as easy to navigate.
Nonetheless, four dyads experienced technical difficulties at the start of the survey. These difficulties included not being able to advance to the next question and not being able to hear the audio translation for one question. One helper said, "There were like two or three of them [questions] . . . it wouldn't load. It keeps saying, 'Block'. . .".
Usability of the Hmong Pre-Recorded Oral Translation of Survey Questions
Twenty-nine of the 30 (97%) dyads reported using the Hmong pre-recorded oral translation for all ACASI-H survey items. Only one helper translated the complete ACASI-H survey without using the pre-recorded oral translation. She read the English text and then translated each response option into Hmong for her mother, explaining that it was what she always did and what her mother preferred.
Although 29 dyads used the Hmong pre-recorded oral translation, four of the helpers described having to translate orally when the oral translation failed to load. Significantly, all four of these helpers reported discomfort translating, as they were not fluent in either Hmong or English and were uncertain about the accuracy of their translation. One helper said, "I only know what it is but don't know how to verbally translate it out so that people will know and understand it." Although the helpers appeared to be fluent in English, 26 (87%) Hmong helpers reported they did not read English well at all.
The 29 Hmong older adult participants (97%) and their helpers who used it all described the oral translation as clear and understandable and said it worked well. One helper stated that ". . .the audio recording, reading of the questions, that I think is something that is good for people who do not really know how to read text." Ninety-seven percent of helpers reported that the prerecorded oral translation was also helpful to them. Of the 29 Hmong older adults, 25 described the volume of the pre-recorded audio translation as good, and four described it as "not loud enough." Of the four older adults who described the volume as not loud enough, three were in the oldest age category (>70), and one had a hearing problem.
Usability of Response Categories Labeled With Color
All Hmong older adult participants reported that the colorlabeled categories were useful as substitutes for written response category options. One Hmong older adult said, "If there are the colors then it is much easier." The majority of helpers agreed. In addition, some Hmong older adults reported that colors helped them recall the response categories better. One helper said, ". . .That's a great idea because a lot of them [Hmong older adults], they cannot remember what you said, but they remember the colors ... It does match up." Another Hmong older adult said, ". . .for those who do not know how to read or write at all, responding based on the colors will help." A third Hmong older adult stated, "I do like it. If there are no colors then I wouldn't know how to answer."
Despite the dyads' positive perception of the usability of response categories labeled with colors, the Hmong older adults' had two distinct initial reactions to the colorlabeled response categories. Twenty-five (83%) understood the correspondence between the responses and the color labels, but five (17%) Hmong older adults initially responded to the cultural meaning of the colors rather than to the content of the corresponding response labels that were read to them.
Effective color-labeled categories. The 25 (83%) Hmong older adults who found the color-labeled categories effective reported not needing the helper to explain how to select the appropriate response categories. They understood the relationship between the colors and the content of the response categories.
Furthermore, the color-labeled categories helped the Hmong older adults and helpers who were not fluent in either Hmong or English. The helpers reported that the color-labeled categories sped up the survey process. One helper who was not fluent in Hmong stated, I really liked it. It was all color-coded. I think that was very helpful for me as a helper too [helper laughs], especially not knowing and not being fluent [in Hmong], you know, it really helped navigate everything along.
Initially ineffective color-labeled categories.
The strong, traditional meanings of colors caused initial confusion for five Hmong older adult participants (17%), who responded to the cultural meaning of the color, noting what the color meant to them rather than the content of the response labels. They required multiple reminders from their helpers about how to respond, that is, not to base their responses on preference for a color and to focus on the content of the question. In this situation, the helpers clarified the intended meaning of colored labels by re-explaining the relationship between the color and the content of the response categories. One helper explained,
We listened to the translation that you recorded and then when you say the colors, she keeps looking at the colors to see what she wants to choose. So I told her "Listen, it is not about picking the color. You have to listen to the color and what each response is."
The five Hmong older adults did not understand this distinction until the third question in the survey. Once the Hmong older adult participants understood the instructions, they found the color-labeled response categories to be helpful in answering the questions.
Inclusion of Helpers
Acceptability. All Hmong older adults and helpers confirmed that having helpers present during the survey process was acceptable and necessary. Both the Hmong older adults and the helpers reported a strong preference for the helpers to assist the Hmong older adults complete this or any future surveys. All Hmong older adults reported that they were comfortable having their helpers assist them. All helpers acknowledged their older adults' literacy and technology limitations and that their older adults' lack of familiarity with surveys made it necessary to have a helper present.
Practicality. The Hmong older adults reported several benefits to having their helpers participate in the ACASI-H response process, including assisting in navigation (e.g., laptop, mouse, online ACASI-H survey), identifying when the older adult did not understand the questions, clarifying questions, explaining how to respond to the colored labels, and helping them select the most accurate response for each question when they encountered a challenge (e.g., not sure how to communicate their true state using the response categories available to them).
Navigating technology. All helpers described navigating the web-based survey, including playing the audio and clicking the response, because the Hmong older adults were unfamiliar with technology. One helper described her assistance as follows:
I helped her click and use the mouse and to click to go to the next questions, and click the audio for her. I usually let her listen to the audio first . . . Then she will tell me, "oh, this is more of me." Then I will click the color option for her.
Providing clarification and explaining how to respond. Both the Hmong older adults and helpers shared that the helpers played an important role in helping the older adults understand the survey items and colorlabeled response categories when the older adults appeared to be confused. For example, helpers clarified the meaning of color-labeled response categories for the Hmong older adults: "If there is a question, even after listening to the translation, and you still don't understand, they [helper] can explain it to you."
The helpers also used their personal knowledge of the older adults as a basis to compare the older adults' answers and to help them to decide on a response. One helper stated: I tried to explain it to her to make sure that she understands and knows what it is before answering. If she doesn't answer correctly and I think that it doesn't really match her then I tried to re-explained it to her so they she can understand better.
Helping select the most accurate response.
Five Hmong older adults who had difficulty selecting a response reported that the helpers were needed to classify their responses when they had a difficult time choosing the appropriate response item. One helper stated, Sometimes I made the decision for my mom like "this answer fits you best," and then I will tell her to pick that one. When two colors are close to one another then I say "maybe one of these two colors is accurate to you," and then she will choose between the two.
Discussion
In this study, we assessed the feasibility of using ACASI-H for data collection with Hmong older adults who are not literate in Hmong or English. Building on the strong family ties and the multigenerational, linguistically diverse households that are common in collectivist cultures could be an effective and acceptable approach to collecting healthrelated data from this difficult-to-reach population. This may be particularly useful when the helpers and older adults differ in language proficiency and comfort with technology. The expectation in collectivist cultures that family members are highly interdependent and where the group is the unit of survival creates an opportunity for researchers to reach this population (Chen & West, 2008) .
This study provides evidence that using ACASI-H with Hmong older adult/helper dyads is feasible and may also have relevance for other non-literate populations from oral, collectivist cultures. Asians and Hispanics comprise the largest collectivist cultures in the US (Population Reference Bureau, 2013) , with many continuing to live in multigenerational households characterized by a mix of language proficiency.
The ACASI-H functioned without many problems on the laptop computer carried house to house and community center to community center for data collection. Some Hmong older adults and helpers reported loading problems for the oral translation. Having a back-up option, in this case a helper who translated, was helpful. In addition, because the Hmong older adults were unfamiliar with computers, the helpers provided the support they needed to make the ACASI-H survey process effortless and manageable.
That five Hmong older adults had difficulty at first responding to the colors representing response options cannot be readily explained and raises important questions for future survey development. We found that colors have cultural meanings. More studies are needed to understand how color influences survey responses. Despite initially struggling with distinguishing between the meaning of the colors and the content of the response categories, when debriefed, all participants preferred to have the colorlabeled response categories in the survey. They described the color-labeled response categories as helpful in communicating their answers to the helpers. A similar result was found in studies of a previous version of the colored ACASI (C-ACASI), with colored stickers on specific keyboard keys (Bhatnagar et al., 2013; Kauffman & Kauffman, 2011) . Given that it took some older Hmong adults over 4 minutes to respond correctly to the first three questions in the survey, future research could focus on developing practice questions for Hmong older adults to answer prior to answering the actual questions. This would allow them to become familiar with and understand the content of the survey and the colored label responses.
We added a new component to survey research by including a family helper during the completion of ACASI and found that family helpers improved the feasibility and acceptability of ACASI-H for the older Hmong participants. In particular, the helpers played an important role in ensuring good quality data by providing clarification when the older adults did not understand the questions. The helpers explained how to respond to the color coding, clarifying the meaning of the colored labels for response categories, and helping the older adults select the most accurate response for each question when they encountered difficulty. Although the helpers appeared to improve the data collection and quality, future researchers could examine how helpers might contribute to bias and random error or whether their interpretation actually increases quality.
It took the dyads an average of 20 minutes to complete the 26 items in the survey. This increased length of time in comparison to typical surveys was understandable because the ACASI-H survey included a helper to aid communication in a complex cultural interaction where there may be cultural or conceptual issues that may be related to language and cultural barriers. In addition, Hmong older adults said they were not familiar with answering questions in a survey with color-labeled response categories. Therefore, it may require more working memory to understand the questions and consequently take a longer time for them to provide a response. We found no studies of the time required for other racial and ethnic groups or older adults to complete the SF-12 survey. Future researchers could pursue this question.
There were several limitations of this study. The ACASI-H survey was not compared to other forms of data collection (e.g., ACASI-H survey vs. a paper survey), and so we cannot conclude that the ACASI-H survey offered the best method for collecting health data for NL populations, although it appears to be a method worth exploring in more detail in future research. In addition, we did not standardize the interview process or control what the family helpers could or could not do. As a result, measurement error in this procedure could be different from that in a more standardized procedure. However, the natural setting provided important evidence of events when a survey is completed by people in their homes. Additionally, the ACASI-H survey was only tested with one LEP and NL older adult group-Hmong older adults. Future studies are needed to test how well this mode of data collection works with other groups with LEP, such as Spanish speakers or speakers of other Asian languages. Because the ACASI-H survey accommodates the collectivist Hmong culture by including a family helper, lack of participant privacy may be a limitation, but we do not think privacy is of concern to this group because family members are individuals in whom Hmong older adults confide.
Future studies are needed to assess measurement error with this method in comparison to other administration modes and to assess whether the helper could introduce bias. It is possible that having the video camera in front of the dyads could have influenced their behavior and/or responses, but many of the dyads seemed unaware of the presence of the camera during the process, some wondering aloud whether they were being recorded yet.
Conclusions
This is the first test of the feasibility and acceptability of the ACASI-H survey for use with Hmong older adults with limited English. The Hmong dyads (older adult and helper) found ACASI-H to be easy to use and were comfortable with it. Although further refinement of administration procedure may be needed, there were no missing data for the ACASI-H survey items, and the ACASI-H survey was judged feasible and acceptable for collecting personal health data from this older Hmong sample. This data collection method can be useful to increase survey research participation for other non-English speaking populations.
